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(54) EXHAUST EMISSION CONTROL METHOD OF DIESEL ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate an extent of soot in the 
exhaust of a diesel engine without any increase in the discharge of 
NOx and particulates. 

SOLUTION: Exhaust out of a diesel engine 1 is conducted to an 
oxidation catalyst 5, and thereby NO in the exhaust is converted 
into N02. Next, soot in the exhaust is collected by a particulate 
filter 7, while the collected N02 and soot in the exhaust are reacted 
and the soot is burned. The NO formed by a reaction is absorbed by 
a NOx absorbent 9 set up at the downstream side of the particulate 
filter, to eliminate it from the exhaust. 




1»t 



LEGAL STATUS 

[Date of request for examination] 23.08.2001 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



(19) 0 *ffl#gfjf ( J P ) 



#|?9-53442 

(43)^53 0 9¥ (1997) 2^250 



(51) Int. CI. 6 






F I 


& ftf ^ ^ t£ iff 


FO IN 3/24 


ZAB 




FOIN 3/24 


ZAB E 


3/02 


ZAB 




3/02 


ZAB 




301 






301 E 


3/08 


ZAB 




3/08 


ZAB A 










Tfcfff* I3^31CDSC3 OL (£11M) 


(2l)l±JSI#^ 


^Fif 7-207 


1 0 8 


a\)mm a 


000003207 












(22) tB SI B 


7 (19 9 


5 ) 8H14B 












(72)%q«# 






















i& # it £ ft 1*1 








(72)3s mm 






















HI tfc 5£ £ *t f*J 








(72)%^#? 












g^m^Bgrtrh3^Biri§t& h b ? & m 


















(74) ftlA 


&m± em <& (^3«) 










® *S M (3 & < 



(54) c»ih©£;»] ^ -V)vmm<»mm.w<ti3m 



(57) C-K»] 

NOi 

5 iz m # . & 

6 8* % £ i± § . £ 
* U — 



7 S 



* - -tr )v x > >> > m m. * o & £ -r 

• £ J* II <fc 9 £ L ;t N O *i 
*TSitffl*ICffii§U/i:NOi iR #J 9 IC 




c ® w m # v> m m ) 

T . 

■tt- T , - »<t£ft££fi!t*r*Xlifc, 

ist . 

«, iifri*w-K<t«**«i«-r*xe*^tr»*^ i 
i \z&mv> mm.® 

c o 0 0 1 ] 

»a»fl:*ftl:Bai/. I* ffl l;: ^ M 4HC ^ £ n * & <h £ 

[ 0 0 0 2 ] 

tS^ttOWtbttt. fl * 08 ¥ 1 - 3 1 8 7 1 5 
^&«lc£ifc$nfcfc<DA<&*. Rl ft 0 5 ffi tt . « M 

ic sea: auk fc . *<DTmw\zm^®L%L?mmm<o 

TDPFj tftti) t^fiBL ±Sft{PD(7)^{t®^T 
ir^ONO ( - ft ft ^ ft ) £®{tLTNO: ( - A <t 

[0 0 0 3] DPFJ:(Dftt^If^^fK'I^$ 

-a- * Ac *& \z i* . *>/«coo^ia^^i5t$nT^/t. c n 

( #J If 3 0 0 tl^T) T?&<DJ&&££i;<*ti-*::<ha< 
PI flE t -6 . :<Ofcft, JX <D ffl ic 49 K'J to & ^ & « 
£ i& S # 2? A< ft < . trs b ft is st t » a * © # & » * r 

ailttfprfieiift*.. 
[0 0 0 4 ] 

(DO. i)fSt*o^ft«<ttt<o*SC»ffi&l»±U^tt^>i: 
# > t , 

NO: +C-NO + CO. & 2 N O : + 2C-N : + 
2 C O : 



2) fifl»¥ 9 - 5 3 4 4 2 

2 

^i:«kntf, x^--e;px>s;>©iESo*seefle<oit 

«WfiVififlEfiR«Ttt, ±H2 NO« + 2C-N : + 2 
CO: ©R^ttStA/if^Uf . D P F \Z SKAT -5 # & 
3* <3 N O : O^ai^ttNO. +C-NO + CO<Dg)tvi: 
±0NOI:«Kft«nTLS5:^fllBl/Tl>S. Z. <D 

[ 0 0 0 5 ] ^-r — -tr;u«5»tttt«w^s©«t^ 

10 #£^A,"CV**a«, C<D«tt*<Dfi^ttX> 

»{tUT^5i:»at»<OSO» t> f*|l$ IC lft$nt 

tr^cso. c -9- ji/ 7 x - h ) a* £ $ n r u s ? r»i 

J9 rt< & 5 . 

[0 0 0 6] tfr^OiJ-i^x - hli, DPFICiiMiB 

^nr^o^^DPFTSft^icfifttnu, 5 s -< - -tf )v m m. 

* . £<Dfc#>* ±E^W?l-3 1 87 1 5^^180* 
P /t^-f * j. U — .hQffi*<Jfl*L 

[o o o 7] * 36 w tt . isaraia^iBifcUNo^/t^-f 

+ a L^ - K^AM&ttlS©taA^4i:§ C . DP 

[ 0 0 0 8 ] 

30 wm*o-Kft?Bft*ttftUTt»Si»t«ti^:B6ft:Sft&^ 
Snfc»^^(0-»<t^fti:ftB^U>S:J«t*jE«$'fr 

[0 0 0 9] fifi & $ ti & « , Jt&W&SLTlfl^*©:^ 

fifcftsft tsjc -Kft^ftt-ttfti^ftts^fiitr 

40 <t£ft0>*SC^O!)ifctiia«£i;ft^. 15^^ 2 ice a or 

wcintf, 2^ jii i ic e a <o ft m ic *s r . 
(t^^sftsidm^itiistt, ^- rv * o - ft <k ^ ft 
*fto^-r*xe*^A/T^«. r u t> ^ • ^^^<D-g^ 

[0010] ffi Jfl m 3 \Z gl ® (75 5E 191 IC «t tl , a? JH 1 

ic a <o & 9J i= * v» r , m ie - m it ^ ft m ri e> i» £ 

50 S . 



3 

[0011] 

i^mcommomm) £iTmtfm&*&mLx*&w<D 
mmwmiz-D^x&wr z>. a i « . *$zw(nw&&<t 

iz & n x . i it ? 4 - a )i x > v > c m \z tt i a fs <o * 

CO » if * w -T ) . 2ttI>';>10!R§iIK, 3 li Jfc ^ 

[0 0 12] £ , * Hi 7i£ JE* Hi T > « ifi » 2 K tt . 

Jfc<0^T'-f*:iU'-K7-fJP* (DPF) <D&m&miZ 
<firviOiS&2£&0, I>S?> 1 C««$n5!»gfi*« 
COJ:5i:, K§afcD#6£gftttT, X > x 

> 1 ©®A!S«$«'>$t5C tlCtO, x > x > ift 

ft § A C ft * . 6 a tt E C U 2 0 *> <D U W (B \Z <t 
7U/-r Kft£<7)ig:i:ft^5£<7)7^^^X-^T&*. 

[0013] s . m i izTr.rj: o iztemfommxte. 

Iit^DPF7, ir^WNO. ^©iRtSNO, Oft 

9 a<^n^nK52£ nri^*. z. n *> <omm iz-d ^ 
x tt & fc s» w r * . s i ic 2 o x Tit -r <r> « x > x > mu w 

E & ( E C U > 2 0 77 £> £ . ECU20I1, * ife M 91 f£ 
St (CPU) 2 1. 7>yA7^tX/t'J (RAM) 
22, U - K t > 'J / t U (ROM) 23, A ?7 * - h 
2 4. tti^)^-M 5^5lM:)iS[^(nHt;U2 6T'fg^ 
Ifci^OliJjWf^/^/^/ta-^^b/iO, X 

> x > 1 <D«»ia»^fWft <!: <OS*IHW «:fT ^ , * 
^HJ^lriiDP F 7Ti^Lt^O«5^ (U4T r D P 
F <7> £ J £ ^ 5 ) tNO. G&iKflJ9^3£&f££frm 
LTl^*. £ n £ O fojffl <£> £ # K , ECU20©A^ 

- h 2 4i:«, x>«>'>t5j&&. 7vir;uDa&^<z>M^ 
a<> ^-n-^nia^ u ft n -tr >it^ £ a ?j £ nt . 

[0014] £ . ECU20(Oai^^-h25fS^7K 
Lftl^lBflftlHltt&^UT. X>x>l<D^^P^^#f4t 

o^6<7)r^^a-x-^6 ad ^n^*nj&i& $ 

% <t & m 5 tt . #1 tf =1 - ~>* x v < h & tf> t / U X a <*: 

cofiHFlicfi^P t , v v v A P d m<nf&Ufc'A £ 

fiKr*i*fcfc<oa<ffijii£n*. fi£{t&£& s i*. &&&& 

it^fi_y^^^itctD'J-><7)(!:^(ll^r^<OHC, CO 
ft <t b T N O : » $ 4e fiJc T £ . ft ^ . * M «0 iiJ T ^ 

t<Dttz. ^(D^^ic^tt^wr^fiKitt^-r^. -r ft 



3) ¥9-53442 

4 

t>*>, mm.m&\z-K&m.^mn&{&&i* nt i^ft t>« 

ft £ & it («S^^rtOSdiC*5^e^^t^^i:Olt) 

(0 0 15] £ . ^^I^iTU, R fl: ft K 5 O Jt Sft 
«UJSIi:lt #^M&a<<5^x>xx&^it&<Dtfcftg^ 

- (m^i*?) i:ttEcu2 ooa^ii?-h2 s^eo 
io iUdt^fi^^A^^nr^o, ecu2 oiaot^t- 

^5a<7)ON, OFF^H?i$tl6. & i£ T £ £ ? K > 

m\zm§zmBzz tfrzvzrz&izbQimzrLZ. 

[00 16] £fz* DPF7«^^C(D^^i2i^^SV>lC 

^^ffl^n^o DPF7^<D^^iiii2&n, ±mm^^t 
Tmwi®&£&wmtEntzb<Dtf&^\z&F\2nx*5 

20 Da^$n^prvi2i^fcsftAUTTSft(iwi3Sftajt-^. 
fz®. &m m&m iz m <d <o m%L ? & w FK^tm \z 

I (Ci^JS^^^atC^U^^ai^T^fe^, DPF 7 

[0017] a\z, ^jgniiciaiffl-r^No. © ik *pj 9 \z 

^^taawti. NOi !»JKi9 t LTfi, A 3 — 

xx 7 -f h sso y u x a# ic 7jk j-^vm&B&M 

30 a . 'J 5 1 O A L i . -fe x r> A C s <D J: ^ ft 7 )V t) 'J ^fe 
m . A* >J r> A B a . ^7 ;U x r> A C a <Z> cfc ^ ft 7 ^7 U ± 
m. 7>^>La , <^hU^AY^J:^ft^±gi^6 

jS^ti/c^ft < t — -3 1 . e^pt <D£?um&mt 
zum vfz*><D&®imT z>„ no, rik^i 9 «iAt ^. 

^MO^«Sit^'J~>0«J'&(r«NOi $QS:iKU. ffi?^ 

[ o o i 8 ] m z. tf . a m m -t ic e ^ p t . /^j^ab 

91) OA^^^^^^NOJi. a^Pt_hlC^t^L^O 
^7c^O , 'ft<»ftZ < i:0^<k^nT(B5^<^->NO 1 
^^fiJtT^. ^C^T, C<OfJf^-f^>NO, " 73^ <t 
n U O A B a O <b ite 3- U ft e> B a O ^ II & ft f ^» 7^ 

t^f^NOIiffigt-f t>NO, ' ©IT'NO. © 
!R^l9W(C^iiX$n^ 0 *7c» t^r^«5it^Bi^^^lt 
* 7c U «y ^ S fcS It Id ft ^ £ . fift A » «f ^ ^ SI f£ *« 

iTLTfi^ptitoNO: ^^/$m^M^r^. d 

tl\Z <t 0 ^ £ fct Jt SI <h \t j£ II N O , ' -NO: ^ ^ fa K 
50 iffi*. BaO^<7)«5fe<^>NO« ' a<NO* Oi&XtiC 



5 

£NOi ®iR^9^6NO, # jft ft $ tl * d £ II ft * . 
(0 0 19) -ft* m A to J* * II S tc^^> * & H C , C 

& 3s o : ' £fcteo J "<h££LTg£{t£n, « §t * <o m. 

&*<Dfi&#ifi&teTl::«fc0NO. KiRII99^ettfflSn 

fcNOs liHc, cotseurijcjn. n , , co 

i , H * O ^ £ £ fi£ -f * . o T * HC. C O file # \Z «fc 

b^/j^b^^tNO: at & tH s n . * §ec * o h c . co 

[oo2o] r <t -6 • no. ww.m 9 izv - >&mtt 
mizmAT*m$L*<DNo* uy^sg«it» 
k m: or iR u fc n o . sftHirfttttt:. «t a r s # £i 

*COHC. CO/iJc^tSitS^itSffffl^fT^. -D^O. 
NO. RiK3JtttJEa*<©HC. C O /£ # £ N O . fiR ^ t 

[ 0 0 2 1 ] * ^ J£ fig T . 7 s - ir ;u X > 5? > 1 a< 

ffiffi*n*fcAiasiE«5*©*as!«sittt^fto 1 J — > 
->* > ai p -e © t ru: « ; > s w n o , (±i:no) t it 

5 £ iS tofS.^<DN o#»fc* n * 

2NO + 0:-2NO: 

[0022] & t , :«i^iiDPFi:iAl, ^ rv 

tf«)^^DPFi:ii$n5. D P F \ZffiiJk2 tltzt& 
fct , - g& ri< _h IE II J: 0 £ $ n ft N O : tgJoU, 
NO: +C-NO + CO 

0S^^4i:COi:NO^^4t5. X > 

>^R'£^ZNO<DmiZtil'<Ti£V>5i&g'^C£, 

*_t£ 2 0 0r*gi£) . ^ IS II 1: E £ Jfc & £ 0 £ C ft 
DPF7J:i:tt«iJ6*tit«ut»«i:*« 
£n*. .haEJxJS II «t 0 U N O £ , *£<h£ 

£-t*--fllDPF7£i2iiSL£:NO I £ £ ^ O tfi^ fcU & 
CNO. ®iRi9l:iAt5, ffli^i3lfe^-C«, 5 s -f- 
-tr ;u x > is > l co w % £ 8* it tt U - > T- & £ tf> . c co 
irvt^NO. NO, UNO, ©iK^9lC[!fti(X$n^ri 

a* e> Rfc £ $ n z> . :tii;J:o. iin # n & n# n & !§v tt & 

£ N O . <h£l3£A,£^2;fc^tKfliTNO. © IK 3d 9 aft* 

tip- m $ n * . 

[0023] _t 5 n. isi^^fei^x > 3; >mm.* 

«j|liDPF7i:J;0 ( NO. (NO, NO: ) teNO 
DPF7CHKA<. £ . NO. OS: «K ffl 9 II li N O . rt< 

» * ii m m s n * . d p f i \z m m <* n * & © m a« to a 



4) #03^ 9 - 5 3 4 4 2 

6 

coig^llci:Ox>v>tfJ^©<£T^or« r ]^^ / ±i;^ w ^ 
fz. NO. fKiK^J9Hg?$a^n^NO. M/i^^-r^i: 
NO. ©iR3J9<Z)NO. ©iK^^«^TU. ^^lUKHi 

[0 0 2 4] ieciT, ^^J^^^'Cti^WJWllNOi <K 
iiX^9*^©iRU^NOi £jUcta<*-t2r, NO. ©i(X6g^ 
^[HlSl^-li-^^^ ( r N 0 1 ©IK??JC0|5^^^J 
^) «b . DPF7Cli|$nfcj|S«S^$tTBEiSi 
^^-tt^^f^ (DPF<OS4Sf^) t^rff^. N 

10 o. ©iix^j9cDp?^^f^n^^T$iw-r^. -^mmmm 

it«kO'JyflWi:t5utl:«fcO, NO. ©1KSU9COIS 

ft * ff ^ . x > > to ^ ^ «s it a* u -y ^ 11 ft z> £ w m. <p 
(ommm&tf&miz&T l . ^^^rv^^Hc. co^ 
ftv>m#m-XTz>. sit* mm.&mvtifi y * T-v&zti 
a6nn«5>Hc, co^^fiieftftb^s-cii^fti^nr, 

tDP F 7 t^MLTNO, 
BfttKffll9lCi)Jifir*. Z. <D fz. tf) * fifllLti^CNO, 
!RiR»9^5HNO. ^^ctH^n, ir^^HC, CO 
20 i$^H i 0 MTtftit $ n ^ . 

■[ 0 0 2 5 ] *ijfi«ffiTtt. ECU2 0liNO> i|X 

9 n 'M m 11 x > y > 1 © jss ^pft ^ # 4 ^ «i « m. ts co 1 

it -f ^ ;i/ ^ ^ 0 2[«]co«S^nft!W^fi : ^ I i I: J: O X > y 
><O*gC^«5lt*ffli&!e:«8Jt«t0 U y 7 flfl II $«J flP f S • 

Htt«'jSi«2 + . &^fs^ e» co^^pftsts t a u ttttBg&ft 
i:«i;TS£$nri»5. iw * . iin^'j«Efei^, ecu 

2 Ofiat^r^-tr^^^^co^^jx^fii (7^-t;up>a 

30 e» ^rvf^cojEfifffre^iw urif^^ nia^-r^ 0 iias^rii 
« , c co as ^ at ii J; 0 © £ it tt m ft u - > ( m 
Ai±*^«sitT3oe^) 11 ^ m $ tl t 5 . x > y > j# 

^^^atit^i^fii-r 5 c ^>#a «^n^>o u^l, i±m 
ftn&m\z%.ffiftizmM?zm&m&*®*Tz> t . «s ^ 
co a 5> *£ tt x > v > tB ^7 h ;b ^ ^ _t ^ l r u ^ ^ , h 
;u ^ <o m 11 <fc ^ -> 3 «y^-^®fg^coi0Aii<t^x>>; 

>i*Attco{£T^cornTJ2a^^i;^o 

[0026] ^CO^^, *H^JE2<g-Cte, i^^^iKSit^ 

jHnjjnA-c, #r^co^Mff @n fCS^^Rftw^ 4 ^ e 

^ t^f fit £ ff -5 cfc O II L T ^ Z . W £t ?t l§ * II |Tv ft f*l II 

&m<»miity±\z\*&*{stt ^. ^fc, «j«!Uft^ofc 
a gj5 ^> co ^ « tssf -e m. it u t ^ ^ 1 1 1> n m % m & 
ii to \h $ n . f8{tftij&5T-&{fc$n. ^scohc, co 

fiJc^$r^dfe-r^, Cco^«6, NO. Q£iKftl9llte&3ti8 

i£?^{£<. ^sohc, co/$^>^^tr^rv^oftA-r^ 
^ <t ii ft 0 . m iin t- n o , Qg i« m 9 o p* ^ a* ^ r -r 

50 <£> . 



( 5 ) 

7 

[ 0 0 2 7 ] fcfc, NO, lfiiK^9^>^^NO. 
m \t ® % £ & it & 'J -y ^ T & * IS £ ^ £ < & * . Z. <Dtz 

it £ & < T S <t* ) NO, GftiK^9<7)?f££$SJ$BI]T% 
7£-£*£<t:a<T;*£. il; . Siif^lJNO. © IK IS 
9 II!»iK<*n£NO, a^^^tMit'SI^MT^Tt 
I>y>l$c4'i:NO I &um9 

<Dm±mft*fk + &fr*fkftn&<Dwm-?ffi<^ no, 

(&iK^9fS£(#llteO. 5^;g&<Z>P#^#^2:mit£l 
[00 28] & II , DPF7C0P5^iff^tC^^TUiWr 
P F lliiffi <h £KJ*£i±T&£«5& 

±-r3&2M<&5. Z\<DTz$> , D P F 7 WS^OjCli, 

fc, NO: <h&£<D£j££<£ii|-r<5£#>IIte. ^rvSfi? 

Jt*« U -y ^IZ & 6 l^raBH T. NO, © iR ftj 9 <£> £ P£ 20 
t^tt, ifllS<Offifl&ff 6 tt JB a 41 At C AD AT* StfrST 

C £ llcfc 0 H §Ci&l££_L# $ -tf* . ^/t, ifef&a&£± 

6 £ -£ fc , d p f 7 m&miz\zf&m.mf& 2 <dmfk& 
ttc, & 25 n £ i; r m <t m m s <d m m. t - * 5 a n an 

Ztzib . DP F 7 (C l£ iQi <£ 0 i€S $1. g£ ( #J A I* 4 0 0 
t^6 5 0 0 t:@^) <DifcM*<fifcA-f£i:<hll&«5. H 30 
(Dtztt) . i^f^NO : «DPF 7ICiil/:i|i:§M 
IIEJSL. «35««5j|ftLT|ISt5fe$nSfc«)D P F 7 <D JBE JS 
^^TT^o D P F 7 £iffii®T ^>^rv«. 

LTSfc - 'J->£*RJ£T6*fc«>. NO: <b & £ 0> £ Jo 
C J: OjlE^U/iNOtt, T Sfc <Z> N O , HX 9 13 J: 0 

(0 0 2 9] * ^ JSE flg T « , DPF 7©P?dfe86«Mift 

l£<£U->£&itlI*fcl#;**l'5o £ . uOi: t D P F 

7 <oH^«Sc^>@^T'^7-r ^>o &*5* iKi>£ vtz& ? ii 40 

NO, SftiRffil 9 ©Sfe»f^«» + ^^ 6ft»©|fflRSITll 

ff $ n ■& a< , i^lJ^iTttn p f i <n n 4= $ m . 

NO, 0KiKfil|9<Z>F}4il*flH<B5"f 5 > ^ (I ft o & (I 

KmzmxL m§\&m\tz 1 3 £ -e & t $ * * . cm: 

J: 0 , D P F 7 PJilf^tf iiaft'ONO, © iR ft) 9 M 

£ is ami *n a t . ffi«cfcojfis^*sejaffiTw^»f^*«^ 

It ;* *1 3 cfc ? II ft £ . C O <fc ? fl > DPF7^4Sff^ 
*t * N O , (#iKffl9tf>P>4££fT?Oli, U( T O Si & II 
£ * . 50 



f^f 9 - 5 3 4 4 2 
8 

[0 0 3 0] x>^>&^4Miiiy^-i?;u&:ft[i^£ 
nafiSf ^cio^^t^so: ^^^n^ a c <o s 0 
: uttftttAK 5 T8t<t <* nrit;p 7 x - h s o, 

T <5 . C©tJl^7x - h S Oi ttDPF7TliiI$n 

fwssDPF^iiiiti^^, #^*<o®Ez^- 

Z> . iC^^. «NO, ©IK^9^ 

-f^VSO, 1 " $ £ L , 09 A B a S O 1 ^(Dflft^^ 
(D^TNOi ©«?ftI9lC!&iK^n^o C^/ta6^H^j^ 
l|g©J:^i:DPF 7T*IWi:NO, QftiK^19^^tt^C 
ti:<tO, no, <D*U*>-r. 8fl:fttt5-c4i3tl/fcif 
;i/7i-hSO. Sr^^^^^^r^dt^T^^o r 
*HA6®fliT«NOi ®1R^9$DPF 7Tt 
HflCEISLrcCtlC^O, DPFJ:l:lSaf:il©i^ 
n*ONO^^-C^<-^;i'7x-hSO J $r t> N IC ^ ft 

[00 3 1] l£fz. NO, !!ftiiX?Rlrti:!ftiR$nfeSO. 

tt . w m. & m it # u ^ 11 o t # ir n o , <d in m t 

A« . -)fti:ifj|/7x-hi:iONO l !& iK SO 11 £ fiJt $ 

lecknu^i^c/^^^tNo, aftiKfifl*^a[aisn 
^ o c<Dtzs?>* m 11 tfe s ^ it * u ^ ^ 11 -r ^ /f o 

iOi^-ONO, 8SiK?MF9^J*f^$fifeOjgUTt^<h. NO 
, ©JK^Jft^a^ifiOM^lQALNO, QKiK^d^NO, 
tSO. t(OQftiKflB^dt(KTLTU*^. ^ d T . 
JS6 « T . DPFPf^tffetf^llNO, Mi&m<Dm4i$:^ 
frt^ItCctO, fflffT J: 0 l^iaiST N O, G£JK#J<7) 

s«fc:i:i/T^§, ini;«t 0, dpf7(dm / ±^^^ 

II. NO, (D^^bfSO, ^t>NO, fSiK^9^^iJ( 

tas-ti-^ct^nrflBtja:?). no, Q&nx^j^iisnxfig^^ 
^' ii < m & r -5 1 £ ^ ^ t & 3 . 

[00 32] B2)J»^g4*fflHt, 1SDPF 

7tNO, !RiK^I9 < i:OP?dfe$3f9lloi^TattW-r-5. 0 
2^6i4fi. *IWIODPF7tNO! UX 9 

;u-^>hecu2 0 iict 0 - ^f^nflfsii^fT £ ti ^ . 

[0 0 3 3] S2II^^T>lU-5 L >^X^-h-r^ < h. 
XT v Zf 2 0 lT'H77^ADPF(0l^ll:t7 h 2 

nTH3a>g**a«*JW?3n*. cct. ^^^adpf 

JiDPF7(OP5^i*f1-:^ff7^y-C l ^D, DPFGDfQdfe 

i*fP^ff^^/>^slUfc«^ii^^T^S3o;u-^> 

T 1 n^. X7^y^20 1TADPF=1T'^ 

o « II « . D P FOpi^^f^^^fTt^/:*, X x 
♦yy2 0 3IIiffe^tKrviffl^2^^0#6^frr^Baig^T 



( 6 ) 

9 

[0034] 7f7^ 2 0 3 HfT^. O^TXf^2 

0 5TttJS'jo77yANoxoii)M i^-tr^ b£nrt> 

* g ^ £J £ $ *l 5 . CCT, A N O X N O i Oft ox 
^J90i41^^tf 77^T^0, NOi ©4X3) 9 OP? 
fe^reHfr K . &3£T * S 3 CD^- 
^/T'lKa&JgStlSo X^-;/:/2 0 5TANOX* 

1 , TUtD* D P F <Dm*kmflF^?f&®r&JfciLlsT & 

K) . O N O i (KiK^J9<OP}^^^||fT^^^/$iLUT 10 
H ft H « ^ C tt . >HXfyy 2 0 7 Id*, & 

KIhI^Sc, 7 * -fe ;ugH^lcS^^Tj^^t©StS^T A U 

2 i <Dm&w&2 nz . c c -e , t a u 2 i « . m a o 

aS^BffWtCjjn AT ifc^frlSlSClfa f$l*l st s nsKff 

mmmMm? & z> . -tfttos, ^x^y2 0 7-c«, ts 

P9lHllEfk^e»A^affl»0#6BH^I^OlBIBa!»Aa!« 

s q a< & m <* n . r z Mfrm zm&omft mt&mm 

U2 l^QtTAUt^^HJSn^, 

[0 0 3 5] Zfz. 7,7- v 7 Z 0 9T-ti^^ff&*&**Bfl 
»STAU2$, _bffi{CctO^LmU^TAU2 1(7)iiaiC 

i^Ltt^-fv^^rr^. T AU 2 Oi^T AU 

2 li:a£Stl5t. 5jiJ^ECU2 0IC e tOl^ff$ns 

^^«a^;u-^>(cj;o, ^rvi^o^^:ffS(^icTAu 

2 1 WS^«5^^«¥t^ ^ ft. «B8 ICtt^ffTT A U + T 

a u 2 i^s«f.f4^{)t«&$tisj:^i:^o. » ik & & 
^j^jtm oe^^'j->^ii:^5. 30 

[0 0 36] T & to 13 » C(D®G\Z\Zi&ff<%lQ ft 6 #m 

fcm&z&'vmftz ft. ttraic{ft*&sn*j«mija?m«fc 

0 T A U 2 lfc'^lflI$n4Cti:ftO. DPF7l:H 

m<tmm s T&fiic u>s:Jt«w#a<oN o, shafts© 

'J->^t^^fi!tAt4:ti:^5. c<Dtztb. dpf 

7 _h T & rt< N O : t£l6lti«»l/, DPF70M4^ 
fT to ft % £ £ t) \z. m<D&&lzJ: O fe £ ntN Ort<T 
Sft {M CD N O . Q£iRftJ9T©iK<*ft*. 
[00 37] £ fe , Xf^ 2 0 5 TNO, © ifc ft] 9 <£> 
FSfe&re^fr ^fM^5 LTt»5«^l:tti AT-*y^2 40 

o 5©^i:xf^2 i 5^^ff$n, taegiHifeSctT 

* -t ;u rh fig * c m -i \,\ x m n m # a t a u 2 2 <*> m #n 

til £ ft*. Z Z.X. TAU2 2tttr^fi5lt^ll&^lS 
fe , 7 2 1 7 T . ^rvff&i&*4^0tfiiTAU2 

?)i$TAU22i:ia^Lt^-f>^jirt5, -r ft 

i&itte*) v TIZMWZ ft*. C^fetf). D P F 7 <h N O 

. Qfti|xaJ9£CW:HC. C Of£#£^ Gild Oft iS© U 50 



^B3f 9 - 5 3 4 4 2 
10 

K N O , rit # <h O : f£ # t « « £ ^ £ & £ ft ft ^fz 
a6. -R£ltfl;:DPF©f5fe&rete#±£ft*ri<, NO, 

©ijx^j9(i. c <omufr? v v 7t£m^T?m4=&ftt)ft 

5fcJ6NO. (RiKftj7i::©iK£ftfeNOi O^^i^f S 
O, h tit ft* MTt&itZ ft*. COtzft. N O i ©IR^ 
90SO, © iR Id <fc <S N O i ©iR^^cD{STt,^^5 
ft. NO, © ft] © ^ £ ft fe fr to ft £ . 
[00 38] £ fe , 1TADPF*1T* 

0 fe « £r> Tftto^DPF7CDf?fe§|?T&fM<l£jilLT 

1 lT»att0^6^^M 

i: $ n ^ t 1 1 1: , &{t&&5<7>t-*5aa<*>M;:$ 

ft£. Ot>-e, X T^y ^ 2 1 3 "C , NOi ftj 9 <£> 

Pi fe $ fls H ff & fiJc j£ L T ^ * ^ S * d< W ETr $ ft . 
fiLTl^l^ ( A N O X = 1 ) l: (Ut7^2 1 5. 
2 1 7TTAU2(OKl^TAU2 2l:t7 £ 
ro^<Hr«®^^0^6tt^[)3T*t), Aot-^ 5 a 
\Z*y \ZU-iT^Z>tzfts DPF7tNO. 9 £ 

\z\Z. ft & MQk M "C U -v ^ ^ tlf r\ ^ «t A T ^ C t lc 7i 
0, NOi ®iK^J9tif?^$n-5t)<7)<7), »«snfcs 

o, itticmz nf , no. 0Di&iKa<o^^iaT-rs, 

[0039] Xf-;^2 1 3TNO. ift'iR »J 9 O 

f5^f*fP^ff^f^^^iiLT^^^«^l;fiX^yy2 

1 9-c^^ffa^^^staTAU2«-tfp(z^^^n 
-5. T & *> * , ^o«^icttifli«offiarffefls»iiaflts 
o * & rr to n , «ra'£«5tttt*«icu - r «c 

to^, S2co;u-^>-cti. DPFcDPJdfe^f^l^ff^fr 

it^2 0e^iT'<£T^ti:^fti^^ff^ o ^ni:<t 0, 
DP F 7<Dp*4£(7)^ri<fTtonDP F 7-C^dtU^NOti 
NOi Q&iK#j9-e®iK£n. ^fv^^f^i&^nSo 
[0040] DPF7£NOi P&UM 9 £ <Dm^5 

<o n ^ & re ^ *t ^ fr ^ [bj p$ ^ a l « ^ tt • « rv a 

tUd:i3;f§&£T<£T£*l<5. ^ tl tC «fc 0 . NOi QftiR 
f?J 9 tt ^ & fig T P? fe m H fT i* *l -5 - t IC /j: 0 . N 

o. o&i&ftjgicf&iK^nfeso, ^so: o^-c^tu^ 

[004 1] - ^ . DPF 7 ©R4ift-:^ff^#^fiJtu 
Lt^bf, NOi WW ffl 9 <D &<D frtf 

f$.&l,rz®&izte* m *8 it <D 1 3@iSti6T 
^n^. :ni:j:') < n o i fie w ^ 9 « it. m m os p . *e & 

-Cpjfert<7Ttott£fe#, NO * Qft J K^9^^e«f!S:i|XLfe 
NO. frlkm* m.jlft{t2ftZ>h<D<Dt3kW\stzSO t f)< 

[0042] ^3ti, DPF7iNO, W.WfflS£<Dm 

fe re Vt & fi= ^ & ;u - ^ > Sr ^ -r 7 □ - * r - h x- ^ 

^;U-^>«ECU2 0fCJ:0-^(^niJ^{z^fT$ 
n. DPF7. NO. ®tWffl9*ft?ft<nm±mfcm?r 
& tfi &L\L L tz £ £ \Z 7 v V A D P F £ A N O X £ <D {& 



( 

1 1 

3 1 3HDPF 7OS4i^Hff77^ADPF(0t^ 
&fe£^UTH-5. #HJ£JBflg-Ctt. X > ~>* >^C0&& 

jt w T * . c<Dtz&* DPF7\zmm^nrzm<omm\t 

a. ^:t, #gsae»fl6Tttx > y > ^ © as j& m © 
«Mi&«Bf«tti:air*«i:DPF7©iifittajjt- 

3£ fll * & * fc t « WL T D P F 7 <D IS *k & &ff ? Z 
Jl5l:l/Tt»*. *T ft fc> 5 . S 3 13 is ^ x ;u - t > rt« 7, 

h?z>t* x t- v -f 3 o i -e\z&nwn* <y > ? f 

DOl^f^lFD, * & A ^ S ^ tfi *" J 3£ S tl £ o F 
Dte, ZWKDt&ftffiWtf V >? F N £ £ 13. m 

4i;^tJHf>-cil$nsij')>^-eib5, m 4 co 
jv-f>ttEcu2 oc^o-^i^fd.irM^fT^n. r 

U^ItBL (04777^40 1) , CCOTAU^UJI 
1/T, f n-e'tlFD. FNt 

[0043] Xf^30 1TFD>FD. T * o « 
^ I: « X f 7 ^ 3 0 7^63 1 3T'-^^)^fli]D P F 7 



<Dn&.®fcU?f7^?AD P F (DiMfr 1 




n ^ o 


Xf7 7* 3 0 9 t«^^>^ 


T D 




£ 1 7J 


0 > h 7 v 7 L * X x y y 3 1 1 3 


1 3 




v 7J * 


>^TDOi^f SITDi 




7 ^7* 


A D P 


FCD|i$ 1 i:j»«fl/, T D > T D • \Z U 


-7 


®& 


13 MB 


nmn* v > ? f d <Dmz ? >j r r z> . 


c n 


l3cfc 


9 . # 


0 co ;i> - ^ > H ff flfr iz x r- y ^ 3 0 l 


co;fc 


13 X 




303. 3 0 5 **g£frSn, # > ^ T 


D & 


^7 'J 


r £ n 


5ttt»i:, 7 7yADPFOtf^0l: 


m<® 


$ n 




C0044] Ttet>*>. Xf-;/30 1 




3 1 


3 T 


tt . «**fffff**>*FD<Bffi*<ffij£ffi 


F D 


0 II 






D. 


13 2] ii f -5 


£W>mm) 77^ADPF(Ofifi^ll: 






c co — 


^B$flH^^iit6t777 , ADP F CO 


£ 0 






StttiC, ^^^FDCOfi&^^'JT 






ni3 <t 



o , x > x > m e * ms » flt & fli w m i& - ^ m 13 si ii 

[8#tfc-* 5 a<7> 13. ffi # CO & I* IN" 13 Ijp 

^r^^iffe^^^at^iifT^n. dpf7/i^4$^ 

[ 0 0 4 5] ±E«»MSl* ■> F DC9*acD£J 

£ & F D . . p} 'J± J* ft -3? 7t f$ AH T D . liDPF(Oli, 
£ 01 ^ II ct 0 S 86 . ^ \Z «t 0 S ig «t ^ ^ i?) ^> 

^{JU^sclre <j7 H^n?, t d. i 8 o 

IZ&7ZZ ftT ^ Z> . 03, 7s t v Zf 3 1 5^b 3 2 7J4 



7) ^83^ 9 - 5 3 4 4 2 

i 2 

NO, ©iK^9C0^4^^^fT7 7^ANOX0)^g|| 

f^^it. ^nM^ftgTti, dp F<D®&tmmizjL> 

* > ^ © «s t*§sia a <o si w m &m mm \z m m r -5 ^ \z n 

Oi ©lR^9CO^^i*f^$:ff^. I>y/^bONO. 
^^S«X>x>^^^Ufe^^aiClt^Jt-^/!:«6 4 D 
PFOSdtHttNO. fRiK^9CONOi ^IXSfeiK^ 

^^sco^^Miiit^jf^t^-^en^o f :-e, 
A6»ffi-Ctt, D p f co«^ t IsI^lc^^^t^S^^^^ 

mi£®izmm?z> n\z n o, k^?ri 9 copi^^^^ff o 

10 t^i. 7T7^3 1 5*»b 3 2 7i:*i^T, FNttg 
4l?7J^>hT^^$tl^«S^I?l^:^^>^, TNttll 
ri< Iff 5£f£FN, (iDJil-r^^lC-^^RUTN 

• feMt7 7 7'ANOX(Z)f 1 l:IJ#t S ^i6(D^ ^ > 

^-e&*o xf'>7*3 1 5 3 2 ycox^^yn^KE 

(?) 7> f 7 7* 3 0 1*^«=>3 1 SCOX^^ytiat^f^ — ~e$> 
[0046] Xfy^3 1 5^<=>32 7 OSIff l:«fc 0 . 

20 x.> ><D&rK&B.frtemm&mit& o v v 

iz m m $ n 5 . ^rc. DPF7wf54i^^f^t^7 

T^, NO, ®iK^J9c0W^^f^^fT^^^^S:-r^i: 
NO, ©iK^J9CO|iJ^^<fffen^^86, DPF7CD!S4£ 
^«i^'J;0^M-eNO» ©iiX?PJ9C0S^^fT^n^o 
[ 0 0 4 7 ] ^ *5 % MS»iftBC*^>^FN©N : «J3EffirFN 

. , no, w%Lffln'Jimft$zftmmT n. © ^ « n o « 

® iK #J co © ^ . ^ m II ct 0 ^- ^. ^ * , ^ K$ IC tt |g §^ 

flg 7? tt . W A tf F N • tii^^{^l«uSl3 1/T 0 . 2 U * h 
30 ;U@I^I3 t J^TN, teO. 5 ^Sl^ 13 £ tlT ^ 

[0048] 0 5 , J:^02^b04«;i/-f >i:J: 
^>DPF7^NO, WWW 9 ±(Dn±mM&*? * 4 * 

> ymx-bz . m i^i24ooccof^-if 

;i/X>y>$HIte& 2 0 0 0 RPM, h/^80NMT 
i^feL^:^^, FD. =6'Jy h^ttitDPF7« 
P>^^^« 6 07>@l^C0(^n3^l3g|?T^n^o £tz. F 
N • = 0. 2'Jy h*tt4t, NO, ^L^.m 9 <Dm± 

m ft « 2 7> e ^ co m m \n\ m-efttinzz\£\zuz> (is 

40 &m) a S/i. DPF7CO^^^f^HffP*nJ3TD. £3 
NO, ©«^I9C0^^^^^ffR#flHTN. * 
0. 5 ^^miZiSt^T Z> £ , ^5l3^-Tcto{3DPF7 
C0P?^^f^Hff4 , {3 J 5ri-2lHlC0NO, ©iK^PJdfei* 
f^^Uff^n^ct^lI^:^. C CO ^ fi6 . NO, ©©^19 

tt ^ «J 6<j i3 s. t*: fig -e pi ^ ^ n ^ <t o i3 ^> * . m 
cono, co&m. j§7c^fhi:JjDA.tso 1 co&ai^^fr^ 

n 6 3 t I; ^ ^ . Z\ <Dfz& > SO. ©SttCctONO, 

(RilX^coiKiRng^^iaTT^-ch^lWjh^n^. 
[0049] /i*>. .hl!E$10!!lTliDP F 7tNO. 
50 QKiRfll 9 tC0M>^C0fc«6. iia^co^^RrtSt l3;jl^T^^ 



( 

I 3 

Oco^^ff @P#i::8$**Ra0t £ff o «fc o \z IsT^&tfi* x 

icLTfc&l^. SLfz. JtIE3lfigJ£&Tte. x > ^ > ^ <7) 
f^i^li:S^^TDPF 7OjXlffiii<i:N0» R iR 

NOiiKiKia^^^^^-r-^p^fHi^ic^n^nD p f 

7 <h n o , 9 t nntk&tr o £ o \Z L Tfflffl &m 

1&<t? z> z\ t h^ffe-v & z> . 

[0 0 5 0] *«K©»iJ0)||JK£^flilC ^MTSKW 

ts. JiJEoiiiuifi-ettDPFzoTiifEiPioftgaa 
iz , u->$j^itTrir^^No I £ © u » g^^zs 
^iST^c^iKi/tNo, £ #c m . & ?t # <t -r * n o , 

-5. :tit:^ix, *^I05lTttNO. l& iR Sfl 9 tf> ft 

ft*K *SI*£»fliOl»fiJtC^^Ttt. 01ONO, 
t&iK#j9<£>ftfc9 (ZDP F 7 TSUHOftgattCNO. 

(0 0 5 1) NO, jS^ia7Cfebi»tLT«. #J X. -fcT * 

$ tirfc h<D^m^ *>n*. NO* il&jg^fi!fe&te^fv£ 
«S It U — ><D £ £ \Z. C, CO^O^ffiTT' 

NOr £ H C , COtSIR«i:K«*tSCti:J:0, 

Tlr^. rftt>^. NO, jH^StI:®^ tt . ^ATS^ 

[0 0 5 2] ft o T , DPF7©TSStTflJ^^aa«&lCNO 

P F 7 ^M-TSNO. ^DPFPf^P*»wfflEt©K«»I 
J:0a4t5liat»<DNO*aa«i:a7C»fl:t5Ct 
A^fi&t^S. ± i£ © <fc ? (C , NO. jgJRjSTcftfc&T-N 

o , * # it r * a c « fefe ax \z m a © h c # « r 

[0053] x ^ - -tf ;u x > y > <z> ® n n 

p$ <z> # §n g a* it « ;*: 46 ft u - > t* & * it ft , # * © h 

C /£ # ^ <2 ffi tt & tf> T 4> ft < ft -5 . Z\(Dtzft * itou 

->^^itiSfe^^<t^^$n/iHc/iX^^^^M^ 

©NO, <£>®7£Kt8^2 nriiiR&Tcte &f*J <Z> H C QB:^ 
1^9. c n £ r/j ih T s c , u — >^i^ttai$a^ 



8) «fD3¥9-53442 

1 4 

J5£ ti J9J CK] IC NO, il^MTC^ftKllHCfiJc^^^^ 

mmmm\zH^x mmm\zmmmmm^mit^mm 

^^ItctO'JyfiClTi^^OHC, C O # £ *8 
fc, B2ft>&BI3 £P&ft&f££fT^ ife^ St £ 

ttttrtcHc, co/a^a^ia^n*. c<nfzft* mm. 

& m tttf V - > iZ'&ffi L tz ® £t \Z . DPF7£ji1j1LT 
< 6^r^©NO, NO, £ N O . m KM 7tM!& \Z £ Q 
S5ctMfr* Z\ t *«RTflgt ft £<, Tftfcl3, DPFTSfc 

icno, jgKETcttafcEET* d o . & * 

[ 0 0 5 4 ] 

T^i^lCUt^tCctO, NO, ^>/tf^+al/-h 

[ssi^fmrnftsftty]] 

[si] * ?s w <o w m. n* <t -jj m * ^ m ? % tz #> <d m m <d 
im 2 ] ^%m<nmm.n^\iyjm\z^\'f z> , dpf^no 

30 , ©tK^tWS^tS^ M P<D-0y£^T7n-^r-H 
T ^ «2> • 

[S3] *f6W<o»Sti*ft^r*iw*tt*W^afcfPSIff* 

fr W 3£ — 0«J*^T7O — ^V - 

[ m 4 ] @3<D;u-^>lcfi:ffl-r^^^>^<7) I iS:^^~ 

[0 5] 0 1 ©^JS6»SBlC*i \f Z> D P F £ N O, R 

I ft ^ CO tSL M 1 



1 




2 




3 




4 




5 




6 




7 


— D P F 


9 


-no, ^ iR m 


2 


o - x>y xfiidfapism (ecu 



( 9 ) 



^fOi# 9 - 5 3 4 4 2 



C@l) 



[0 4] 




1 -■7 , -f-t*Jt/X>^> 

5 -BMfcttB 

9 -NOx ©ifcffj 

20--x>y>fci&j[afc (ecu) 







1 


TAUI 





F D*-F D + TA U h-4 0 3 

'4 0 5 



F N<-F N + TA U 



(end) 



(9 2 ] 



20 1 




YES 



t-^OFF 



^2 1 1 



NO 



2 19 2 15 




2 1 3 



YES 



2 0 3 



2 05 



TAU 2<-0 



YES 



TAU22^tb 



2 1 7 




TAU21»tiJ 



T A L) 2-*— T A U 2 2 



(end) 



T A U 2*— T A U 2 1 
I 



( 10 ) 



#PB¥9-53442 



[03] 




3 27 



(end) 



D P F 




im 5 ] 



60# 
( F Do) 




60^ 
( F Do) 



NO* ®42^J 



£2? 



33* 
(TOo) 



I 




\** 1 








u 








rl „ M "... U ... 



T 2~5 T 2£ T 2# Y T 2~2 1 

5B> ( F N o) 0. 5S> ( F N o) 0. 5»< F N •> 0. W F No> 0 :5^ <F 0. 



5^ 



CF No) 



(TNo) (TNo) < tn «> < TN «> (TNo) <"tn,) 



( II ) 



«r m ¥ 9 



7 a > 

(72) fE ^ W ft® ffitil 



Page 1 of 10 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the exhaust air purification 
method that both the soot and the nitrogen oxide which are contained during exhaust air are removable, 
in detail about the exhaust air purification method of a Diesel engine. 
[0002] 

[Description of the Prior Art] As an example of the method of removing the soot under exhaust air of a 
diesel power plant, there are some which were indicated by JP, 1-3 187 15, A, for example, the filter (a 
diesel particulate filter --) of the for [ in the method of this official report ] an oxidation catalyst and for 
exhaust air particle uptakes to the downstream to an engine exhaust air system the following ~ "DPF" — 
calling, while arranging, oxidizing NO under exhaust air (nitrogen monoxide) by the oxidation catalyst 
of an upstream, generating N02 (nitrogen dioxide) and carrying out the uptake of the soot under exhaust 
air by DPF of a downstream N02 which generated this soot by which the uptake was carried out by the 
oxidation catalyst It used and the soot on DPF is removed by making it burn. 

[0003] In order to burn the soot on DPF by the usual method conventionally, the remarkable elevated 
temperature was needed. On the other hand, with the method of the above-mentioned official report, it is 
N02. By making soot react, it becomes possible to produce combustion of soot in the usual exhaust-gas 
temperature (for example, 300 degrees C or less) of a diesel power plant. For this reason, it is not 
necessary to establish a heating means special to combustion of soot etc., and it becomes possible to 
remove the soot under exhaust air with simple equipment. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the method of the above-mentioned official 
report, there is a problem that air discharge of the nitrogen oxide under exhaust air of what can remove 
the soot under exhaust air simply cannot be prevented. Namely, N02 The reaction of the carbon which 
constitutes soot, and N02+C->NO+CO and 2NO(s)2+2 C->N2+2C02 is produced, and soot is burned. 
However, according to research of these people, in the comparatively low temperature field about [ of a 
diesel power plant / usual ] exhaust air, it is above-mentioned 2N02+2 C->N2+2C02. A reaction is 
N02 under exhaust air which hardly arises but flows into DPF. Being converted into NO by the reaction 
of N02+C->NO+CO has made most clear. For this reason, if the soot under exhaust air is processed by 
the method of the above-mentioned official report, the problem by which NO will be emitted to the 
atmosphere with exhaust air will arise. 

[0005] Moreover, although the diesel fuel contains comparatively a lot of sulfur contents, the sulfur in 
this fuel burns with an engine, and it is S02 during exhaust air. A component is generated. However, 
like the above-mentioned official report, an oxidation catalyst is used and it is NO under exhaust air 
N02 When it has oxidized, it is S02 under exhaust air. A component also has the problem which 
oxidizes simultaneously and by which S03 (sulfate) will be generated during exhaust air. 
[0006] The uptake of the sulfate under exhaust air is not carried out to DPF, but it flows into a DPF 
downstream as it is, and is detected as a diesel exhaust air particle (diesel particulate). For this reason, 
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by the method of above-mentioned JP, 1-3 187 15, A, the problem on which the particulate amount under 
exhaust air which passes DPF for the sulfate generated by the oxidation catalyst increases arises. 
[0007] this invention aims at offering the method of processing simply the soot by which the uptake was 
carried out to DPF, without solving the above-mentioned problem and producing increase of NO or a 
particulate air burst size. 
[0008] 

[Means for Solving the Problem] The process which according to invention according to claim 1 is the 
exhaust air purification method of a Diesel engine, oxidizes the nitrogen monoxide under engine exhaust 
air, and generates a nitrogen dioxide during exhaust air, The process which carries out the uptake of the 
soot under engine exhaust air, and the soot which carried out the uptake to the nitrogen dioxide under 
generated exhaust air are made to react, and the exhaust air purification method of the Diesel engine 
equipped with the process which generates a nitrogen monoxide during exhaust air, and the process 
which removes the nitrogen monoxide generated during above-mentioned exhaust air from exhaust air is 
offered. 

[0009] The soot by which the uptake was carried out reacts with the nitrogen dioxide under exhaust air 
at low temperature comparatively, and generates a carbon dioxide and a nitrogen monoxide. Moreover, 
in this invention, since the nitrogen monoxide generated by the above-mentioned reaction is removed 
from exhaust air at a subsequent process, discharge to the atmosphere of a nitrogen dioxide does not 
produce it. According to invention according to claim 2, in invention according to claim 1, the process 
which removes the aforementioned nitrogen monoxide from exhaust air includes the process which 
carries out the uptake of the nitrogen monoxide under exhaust air. That is, an adsorbent etc. is adsorbed 
and the nitrogen monoxide under exhaust air is removed from exhaust air. 

[0010] According to invention according to claim 3, in invention according to claim 1, the process 
which removes the aforementioned nitrogen monoxide from exhaust air includes the process which 
returns a nitrogen monoxide and is converted into nitrogen. That is, it is returned by the catalyst etc. and 
the nitrogen monoxide under exhaust air is emitted to the back atmosphere converted into nitrogen. 
[0011] 

[Embodiments of the Invention] With reference to an accompanying drawing, the operation gestalt of 
this invention is explained below. Drawing 1 is drawing showing the composition of the equipment for 
enforcing the exhaust air purification method of this invention. In drawing 1 , as for a diesel power plant 
(a 1 -cylinder cross section is shown in drawing), and 2, 1 shows the fuel injection valve to which the 
inhalation-of-air path of an engine 1 and 3 inject a flueway to the combustion chamber of an engine 1, 
and 4 injects fuel to it, respectively. 

[0012] Moreover, with this operation gestalt, the inhalation-of-air throttle valve 6 is formed in the 
inhalation-of-air path 2. The inhalation-of-air throttle valve 6 is made into form with little inhalation-of- 
air resistance to the time of valve opening of a butterfly valve etc., the inhalation-of-air path 2 is 
extracted at the time of soot combustion of the below-mentioned particulate filter (DPF), and the amount 
of inhalation of air supplied to an engine 1 is decreased. Thus, by forming the inhalation-of-air throttle 
valve 6, and decreasing the inhalation air content of an engine 1, since an engine exhaust-gas 
temperature can be raised, combustion of the soot on DPF becomes easy. 6a is an actuator of proper 
form, such as a negative pressure actuator and a solenoid, which carries out the opening-and-closing 
drive of the inhalation-of-air throttle valve 6 with the control signal from ECU20. 
[0013] Moreover, as shown in drawing 1 , with this operation gestalt, NO under exhaust air is oxidized 
from an upstream in the flueway 3 of an engine 1, and it is N02. The oxidation catalyst 5 to generate, 
DPF7 which carries out the uptake of the soot under exhaust air, and NOX under exhaust air NOX to 
absorb The absorbent 9 is arranged, respectively. These elements are explained later. It is the engine 
control circuit (ECU) 20 which 20 shows to drawing 1 . ECU20 is the combustion (henceforth 
"reproduction of DPF") and NOX of soot which consisted of a digital computer of well-known 
composition of having connected a central processing unit (CPU) 21, RAM (RAM) 22, a read-only 
memory (ROM) 23, input port 24, and the output port 25 of each other by the bidirectional bus 26, and 
basic control, such as fiiel-injection control of an engine 1, was performed, and also carried out the 
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uptake by DPF7 with this operation gestalt. Reproduction operation of an absorbent 9 is controlled. For 
these control, signals, such as an engine speed and accelerator opening, are inputted into the input port 
24 of ECU20 from the sensor which is not illustrated, respectively. 

[0014] Moreover, through the drive circuit which is not illustrated, it connects with actuator 6a of the 
fuel injection valve 4 of an engine 1, and the inhalation-of-air throttle valve 6, respectively, and the 
output port 25 of ECU20 is controlling the operation of the fuel oil consumption of an engine and fuel 
injection timing, and the inhalation-of-air throttle valve 6 at the time of reproduction operation of DPF, 
respectively. An oxidation catalyst 5 forms the catalyst support layer of an alumina in the monolith 
support made from a cordierite by coating, and the thing which made this support layer support catalyst 
components, such as Platinum Pt and Palladium Pd, is used. An oxidation catalyst 5 oxidizes NO 
component contained during exhaust air while an exhaust air air-fuel ratio oxidizes HC under exhaust air 
at the time of RIN, and CO component from theoretical air fuel ratio, and is N02. A component is 
generated. In addition, on these specifications, the ratio of the air content and fuel quantity which were 
supplied to the upstream from the portion with an exhaust air system is called the exhaust air air- fuel 
ratio in the portion. That is, when neither the secondary air nor fuel is supplied to the flueway, the 
exhaust air air- fuel ratio in each portion of an exhaust air system becomes equal to an engine's 
combustion air- fuel ratio (ratio of the air and fuel in combustion of a combustion chamber). 
[0015] Moreover, with this operation gestalt, electric heater 5a for an exhaust-gas temperature heating 
an oxidation catalyst 5 in the state immediately after low engine starting etc., and making catalytic 
reaction start is prepared in the upstream end face of an oxidation catalyst 5. The control signal from the 
output port 25 of ECU20 is inputted into the relay (not shown) of electric heater 5a, and ON of electric 
heater 5a and OFF are controlled by ECU20. In order to raise an exhaust-gas temperature with the 
inhalation-of-air throttle valve 6 at the time of DPF7 reproduction, this heater 5 a is used so that it may 
mention later. 

[0016] Moreover, as for DPF7, the honeycomb filter made from a cordierite with which many flueway s 
were formed in parallel mutually is used. It is arranged by turns, and exhaust air flows in the flueway 
where the upstream edge was opened wide, that by which, as for the flueway in DPF7, the upstream 
edge and the downstream edge were closed flows into the flueway where the downstream edge was wide 
opened from the wall surface of the porosity which separates between flueways, and it flows into a 
downstream. For this reason, the uptake of the particles, such as soot under exhaust air at the time of 
wall surface passage, is carried out to an exhaust air wall surface. Moreover, N02 of the soot which 
carried out the uptake with this operation gestalt In order to make it the combustion to depend arise 
easily, the alumina layer which made Platinum Pt support is formed in the wall surface of DPF7. 
[0017] Next, NOX used for this invention An absorbent 9 is explained. NOX As an absorbent 9, support 
layers, such as an alumina, are formed in the monolith support made from a cordierite, for example, and 
they are Potassium K, Sodium Na, Lithium Li, and Caesium Cs on this support layer. Alkali metal 
[ like ] and barium Ba, At least one chosen from an alkaline earth like Calcium calcium, Lanthanum La, 
and rare earth like Yttrium Y, and platinum Pt What supported noble metals [ like ] is used. NOX An 
absorbent 9 is NOX when the air-fuel ratio of the flowing exhaust air is RIN. It is NOX, if it absorbs and 
an oxygen density falls. NOX to emit An absorption/emission action is performed. 
[0018] for example, 02- in which NO which occupies the great portion of NOX under engine exhaust 
air (nitrogen oxide) adhered on Platinum Pt when the example was taken to the thing which made 
Platinum Pt and Barium Ba support on a support layer, were explained to it and an exhaust air air-fuel 
ratio was RIN or it oxidizes by 02- etc. - having ~ nitrate-ion N03- It generates. Subsequently, this 
nitrate ion N03 - Since it is spread in BaO, combining with a barium oxide BaO, NO under exhaust air 
is a nitrate ion N03. - It is NOX in a form. It is absorbed in an absorbent 9. Moreover, when an exhaust 
air air-fuel ratio turns into theoretical air fuel ratio or a rich air- fuel ratio, the oxygen density under 
inflow exhaust air falls, and it is N02 on Platinum Pt. The amount of generation decreases. Thereby, a 
reaction is N03->N02 contrary to the above. It goes to a direction and is the nitrate ion N03 in BaO. - 
N02 It is emitted in a form. That is, it is NOX if the oxygen density under inflow exhaust air falls. An 
absorbent 9 to NOX It will be emitted. 
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[0019] on the other hand -- under inflow exhaust air - a reducing agent and unburnt - if components, 
such as HC and CO, exist — these components platinum Pt Upper oxygen 02- Or it reacts with 02-, 
and oxidizes, the oxygen under exhaust air is consumed, and the oxygen density under exhaust air is 
reduced. Moreover, it is NOX by the oxygen density fall under exhaust air. N02 emitted from the 
absorbent 9 It reacts with HC and CO, and it is returned and N2, C02, H2 O, etc. are generated. 
Therefore, it is Platinum Pt by HC and CO component. It is N02 on a front face. When returned, it is 
N02 from an absorbent to the degree from a degree. It is emitted and comes to react with HC under 
exhaust air, and CO component. 

[0020] Namely, NOX An absorbent 9 is NOX under exhaust air which flows at the time of a RIN air- 
fuel ratio. NOX which was removed and was absorbed at the time of a rich air-fuel ratio While emitting, 
the operation which makes it react is performed with HC under flowing exhaust air, and CO component. 
That is, NOX An absorbent is HC, CO component, and NOX under exhaust air. A component can be 
purified simultaneously. Next, an operation of this operation gestalt is explained. 
[0021] With this operation gestalt, since a diesel power plant 1 is used, the exhaust air air- fuel ratio on 
stream is usually RIN considerably (about [ For example, being an air- fuel ratio. ] 30). Moreover, little 
NOX (mainly NO) and comparatively a lot of soot are contained in exhaust air at an engine outlet. An 
oxidation catalyst 5 is passed first, NO under exhaust air oxidizes, and this exhaust air is N02 by the 
reaction of 2 NO+02 ->2N02. It is generated. 

[0022] Subsequently, this exhaust air flows into DPF and the uptake of the soot under exhaust air is 
carried out to DPF. The soot by which the uptake was carried out to DPF is N02 by which the part was 
generated by the above. It reacts, the reaction of N02+C->NO+CO is produced, and CO and NO occur. 
However, the soot with which the uptake of the above-mentioned reaction was carried out for it on 
DPF7 in fact low (for example, about 200 degrees C) since the exhaust-gas temperature at the time of 
that there are many amounts of soot compared with the amount of NO generated with an engine and 
usual operation of a diesel power plant seldom arose is accumulated gradually. NO generated by the 
above-mentioned reaction on the other hand, and N02 which passed DPF7, without reacting with soot 
Next, the exhaust air to include is NOX. It flows into an absorbent 9. Usually, by the time of operation, 
since it is RIN, the exhaust air air- fuel ratio of a diesel power plant 1 is NO under this exhaust air, and 
N02. NOX It is absorbed by the absorbent 9 and removed from exhaust air. Thereby, at the time of 
operation, exhaust air is usually soot and NOX. It is NOX in the state where it hardly contains. It is 
discharged from an absorbent 9. 

[0023] As mentioned above, for the soot under engine exhaust air, NOX (NO and N02) is usually NOX 
by DPF7 at the time of operation. Although removed by the absorbent 9, respectively, thereby in DPF7, 
soot is NOX again. In an absorbent 9, it is NOX. It is accumulated gradually. Since the exhaust air 
pressure loss in DPF7 will go up if the amount of the soot accumulated at DPF7 increases, problems, 
such as a fall of an engine output, arise by increase of exhaust air back pressure. Moreover, NOX NOX 
accumulated at the absorbent 9 It is NOX if an amount increases. NOX of an absorbent 9 Absorptance is 
NOX which falls and is emitted to the atmosphere. The problem on which an amount increases arises. 
[0024] Then, at this operation gestalt, it is NOX periodically. NOX absorbed from the absorbent 9 It is 
made to emit and is NOX. Operation (it is called "reproduction operation of a NOX absorbent") which 
absorptance is made to recover, and operation (reproduction operation of DPF) of burning the soot by 
which the uptake was carried out to DPF7, and reducing a pressure loss are performed. First, NOX 
Reproduction operation of an absorbent 9 is explained. It is NOX by making an engine exhaust air air- 
fuel ratio into a rich side with this operation gestalt on stream than short-time theoretical air fuel ratio. 
An absorbent 9 is reproduced. If an engine exhaust air air-fuel ratio becomes rich, the oxygen density 
under exhaust air will fall rapidly, and HC under exhaust air and the amount of CO component will 
increase. Moreover, since the exhaust air air- fuel ratio is rich, these HC and CO component do not 
oxidize in an oxidation catalyst 5, but the most passes an oxidation catalyst 5 and DPF7, and it is NOX. 
An absorbent 9 is reached. For this reason, it is NOX as mentioned above. It is NOX from an absorbent 
9. It is emitted and reduction purification is carried out by HC under exhaust air, and CO component. 
[0025] At this operation gestalt, ECU20 is NOX. The exhaust air air-fuel ratio of an engine is controlled 
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from theoretical air fuel ratio to a rich side by performing two fuel injection per 1 cycle of each cylinder 
from the fuel injection valve 4 of an engine 1 at the time of absorbent 9 reproduction. Usually, on stream 
and the fuel oil consumption TAU from each cylinder are set up according to the engine load. For 
example, ECU20 usually injects in a cylinder the fuel of the amount which computed and computed fuel 
oil consumption based on the relation beforehand defined from the amount of treading in (accelerator 
opening) and engine rotational frequency of an engine accelerator pedal from a fuel injection valve 4 in 
the second half of the compression stroke of each cylinder at the time of operation. Usually, sometimes, 
the engine air-fuel ratio is maintained by large RIN (it is about 30 at an air-fuel ratio) by this fuel 
injection. In order to make rich an engine exhaust air air-fuel ratio, increasing the quantity of this fuel oil 
consumption in the second half of a compression stroke is also considered. However, if the fuel quantity 
injected in a cylinder in the second half of a compression stroke is increased, an engine output torque 
will go up an increased part of fuel, and problems, such as a shock by rapid increase of torque and a fall 
of the engine endurance by increase of explosive power, will arise. 

[0026] For this reason, in making an exhaust air air- fuel ratio shift richly, in addition to fuel injection, it 
is made to perform fuel injection from a fuel injection valve 4 like the exhaust air line of each cylinder 
with this operation gestalt in the usual second half of a compression stroke again. Although the part 
burns within a cylinder, it does not contribute the fuel with which the exhaust air line was injected in the 
cylinder in inside to power increase. Moreover, the fuel of most which did not burn is evaporated within 
a cylinder, is discharged by the flueway with exhaust air, oxidizes by the oxidation catalyst 5, and 
generates a lot of HC and CO components. For this reason, NOX The exhaust air which an oxygen 
density is low to an absorbent 9, and contains a lot of HC and CO components will flow, and it is NOX 
at a short time. Reproduction of an absorbent 9 is completed. 

[0027] In addition, NOX NOX from an absorbent 9 Discharge speed becomes so large that an exhaust 
air air-fuel ratio is rich. For this reason, it is NOX, so that the grade that an exhaust air air- fuel ratio is 
rich is large (so that an exhaust air air- fuel ratio is made low). Reproduction of an absorbent 9 can be 
made to complete for a short time. Moreover, reproduction operation is NOX. NOX absorbed by the 
absorbent 9 It completes for a short time, so that there are few amounts. At this operation gestalt, it is 
NOX during engine operation. Reproduction operation of an absorbent 9 is performed at intervals of 
about several minutes from dozens of seconds, and it is NOX. It is made to maintain the time exhaust air 
air- fuel ratio for about 0.5 seconds to about 13 rich air- fuel ratio at the time of absorbent 9 reproduction. 
[0028] Next, reproduction operation of DPF7 is explained. As mentioned above with this operation 
gestalt, it is N02 under exhaust air. The soot (carbon) deposited on DPF is made to react, and soot is 
burned. Moreover, it is NOX of DPF7 downstream about NO component generated at this time. It is 
necessary to make an absorbent 9 absorb and to prevent discharge to the atmosphere. For this reason, at 
the time of reproduction of DPF7, it is necessary for the exhaust air air- fuel ratio to serve as RIN. 
Moreover, N02 In order to promote a reaction with soot, the higher one of an exhaust-gas temperature is 
desirable. Then, it is NOX at the range to which an exhaust air air- fuel ratio does not become rich with 
this operation gestalt. Like the time of reproduction of an absorbent 9, in addition to the injection in the 
usual second half of a compression stroke, fuel injection like an exhaust air line is performed, and an 
exhaust-gas temperature is raised by burning this fuel in an oxidation catalyst 5. Moreover, in order to 
raise an exhaust-gas temperature, while closing the inhalation-of-air throttle valve 6 of the inhalation-of- 
air path 2 to fixed opening at the time of DPF7 reproduction and reducing an inhalation air content, it 
energizes to electric heater 5a of an oxidation catalyst 5 if needed. With inhalation-of-air drawing, an 
engine exhaust-gas temperature rises, and since the fuel with which the exhaust air line was injected 
further in inside burns in an oxidation catalyst 5, exhaust air of temperature (from 400 degrees C to for 
example, about 500 degrees C) higher than usual will flow into DPF7. For this reason, N02 under 
exhaust air It reacts easily with the soot deposited on DPF7, and since soot burns and is removed, the 
pressure loss of DPF7 falls. Moreover, as a whole, since it is still a RIN air- fuel ratio, the exhaust air 
which passes DPF7 is N02. NO generated by the reaction with soot is NOX of a downstream. It is 
absorbed with an absorbent 9 and removed from exhaust air. 

[0029] With this operation gestalt, reproduction operation of DPF7 is performed at intervals of several 
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Hours from dozens of minutes, and the air-fuel ratio at the time of reproduction is maintained by about 
20 RIN air- fuel ratio. Moreover, reproduction of DPF7 is completed in about several minutes at this 
time. In addition, it is NOX as mentioned above. Reproduction operation of an absorbent 9 is NOX also 
during reproduction operation of DPF7 at this operation gestalt, although it performs at intervals of 
several minutes from dozens of seconds. When it becomes the timing of reproduction operation of an 
absorbent 9, with the inhalation-of-air throttle valve 6 closed, an exhaust air line increases the fuel oil 
consumption at the time, and reduces an exhaust air air- fuel ratio to 13. It is NOX usual in under DPF7 
reproduction operation by this. In addition to absorbent 9 reproduction operation, reproduction operation 
comes to be performed with an exhaust-gas temperature higher than usual. Thus, it is NOX also during 
DPF7 reproduction operation execution. Reproducing an absorbent 9 is based on the following reasons. 
[0030] S02 generated by the sulfur content contained in a diesel fuel during engine exhaust air It is 
contained. This S02 It oxidizes by the oxidation catalyst 5 and is sulfate SO 3. It generates. This sulfate 
SO 3 In DPF7, a uptake is not carried out, but DPF is passed as it is, and it is detected as a particle under 
exhaust air. For this reason, if an oxidation catalyst 5 is arranged to the flueway 3 of a diesel power plant 
1, the amount of the particle (diesel particulate) emitted to the atmosphere will increase, however, 
sulfate SO 3 NOX the mechanism completely same in case an absorbent 9 is passed as absorption of NO 
— sulfate-ion S04 2- generating - for example, BaS04 etc. - the form of a sulfate - NOX It is 
absorbed by the absorbent 9. for this reason, this operation gestalt — like — DPF7 downstream — NOX 
forming an absorbent 9 - NOX not only - sulfate SO 3 generated by the oxidation catalyst 5 It is 
removable from exhaust air. That is, at this operation gestalt, it is NOX. Not only NO at the time of 
combustion of the soot deposited on DPF by having arranged the absorbent 9 to DPF7 downstream but 
sulfate SO 3 It can purify simultaneously. 

[0031] Moreover, NOX SOX absorbed in the absorbent It is NOX when an exhaust air air- fuel ratio 
becomes rich. It is S02 by the same mechanism as discharge. It is emitted by carrying out. However, 
generally it is NOX by sulfate. The sulfate generated in an absorbent is NOX. The usual NOX more 
stable than the nitrate generated It is NOX if it does not become temperature higher than the temperature 
needed for reproduction operation of an absorbent. It is not emitted from an absorbent. For this reason, 
the usual NOX which only makes an exhaust air air-fuel ratio rich It is NOX if absorbent reproduction 
operation is repeated. The amount of the sulfate in an absorbent increases and it is NOX of a NOX 
absorbent. S03 Absorptance will decline. Then, at this example, it is NOX during DPF reproduction 
operation. By performing reproduction of an absorbent, it is NOX at temperature higher than usual. S03 
absorbed by reproducing an absorbent S02 It is made to make it emit in a form, thereby — under 
reproduction operation of DPF7 ~ NOX not only - S03 NOX it is possible to make it emit from an 
absorbent 9 - becoming ~ NOX It becomes possible to always maintain the absorptance of an absorbent 
highly. 

[0032] Next, drawing 4 is used from drawing 2 and they are Above DPF7 and NOX. Reproduction 
control with an absorbent 9 is explained. Drawing 2 to drawing 4 is DPF7 and NOX of this operation 
gestalt. It is the flow chart which shows a reproduction control routine with an absorbent 9. This routine 
is performed by ECU20 for every fixed time. 

[0033] If a routine starts in drawing 2 , at Step 201, it will be judged whether the value of Flag ADPF is 
set to 1. Here, Flag ADPF is a reproduction operation execution flag of DPF7, and is set as 1 by the 
routine of drawing 3 later mentioned when the reproduction operation execution condition of DPF is 
satisfied. While progressing to Step 203 and closing the throttle valve 6 of the inhalation-of-air path 2 to 
predetermined opening in order to perform reproduction operation of DPF when it is ADPF=1 at Step 
201, heater 5a of an oxidation catalyst 5 is turned ON. 

[0034] Subsequently it is judged at Step 205 after step 203 execution whether the value of another flag 
ANOX is set to 1. Here, ANOX is NOX. It is the reproduction operation execution flag of an absorbent 
9, and is NOX. When the reproduction operation execution condition of an absorbent 9 is satisfied, it is 
set as 1 by the routine of drawing 3 mentioned later. ANOX!=l, i.e., the reproduction operation 
execution condition of DPF, is materialized at Step 205, and it is NOX. When the reproduction 
operation execution condition of an absorbent 9 is not satisfied, a routine progresses to Step 207 and the 
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Value of the charge TAU21 of fuel oil consumption is computed based on an engine rotational frequency 
and accelerator opening. Here, TAU21 is fuel quantity which is injected by the exhaust air line in a 
cylinder more by the way in addition to the usual fuel injection, and is fuel oil consumption needed for 
making an exhaust air air-fuel ratio into the predetermined value by the side of RIN (it being about 20 at 
an air-fuel ratio) from theoretical air fuel ratio. That is, at Step 207, the engine inhalation air content Q at 
the time of inhalation air-content throttle valve 6 valve closing is computed from an engine rotational 
frequency, fuel oil consumption TAU is computed from accelerator opening at the time of usual 
[ present ], and fuel oil consumption TAU21 is computed for an exhaust air line more nearly required in 
order to make an exhaust air air- fuel ratio into a predetermined value (it is about 20 at an air-fuel ratio) 
from Q and TAU. 

[0035] Moreover, at Step 209, the exhaust air line has set fuel oil consumption TAU2 as the value of 
TAU21 computed by the above, and ends a routine. If the value of TAU2 is set as TAU21, by the way 
[ line / exhaust air / of each cylinder ], the fuel of the amount of TAU21 will be injected by the fuel- 
injection routine separately performed by ECU20, the fuel of the amount of TAU+TAU21 will come to 
be supplied in total to an engine, and an engine exhaust air air-fuel ratio will become about 20 RIN value 
by it. 

[0036] That is, the fuel which the inhalation-of-air throttle valve 6 is closed to predetermined opening in 
this case, and is supplied to an engine is comparatively a lot of NO(s)2 which only the quantity of 
TAU21 will usually be increased from the time, and were generated by the oxidation catalyst 5 to DPF7. 
The exhaust air [ RIN / elevated temperature ] to include will flow. For this reason, soot is N02 on 
DPF7. NO generated by combustion of soot while having reacted, burning and performing reproduction 
of DPF7 is NOX of a downstream. It is absorbed with an absorbent 9. 

[0037] Moreover, it is NOX at Step 205. When the reproduction operation execution condition of an 
absorbent 9 is satisfied, Step 215 is performed by the degree of Step 205 and the value of fuel oil 
consumption TAU22 is computed based on an engine rotational frequency and accelerator opening. 
More nearly here, the exhaust air line needed for TAU22 making an exhaust air air- fuel ratio the 
predetermined value by the side of rich (it being about 13 at an air- fuel ratio) from theoretical air fuel 
ratio is fuel oil consumption. Moreover, at Step 217, an exhaust air line sets the value of fuel oil 
consumption TAU2 as TAU22, and ends a routine. That is, where an inhalation-of-air throttle valve is 
closed in this case, an exhaust air air-fuel ratio is controlled richly. For this reason, DPF7 and NOX The 
hot rich exhaust air which contains HC and CO component so much will flow into an absorbent 9. this 
state ~ under exhaust air — a NOX component and 02 since most components are not contained, 
although reproduction operation of DPF stops temporarily — NOX since, as for an absorbent 9, 
reproduction is performed by this hot and rich exhaust air ~ NOX NOX absorbed by the absorbent 7 not 
only - S03 Reduction purification is emitted and carried out. For this reason, NOX S03 of an absorbent 
9 NOX by absorption The fall of absorptance is also canceled and it is NOX. Perfect reproduction of an 
absorbent is performed. 

[0038] Moreover, when it is ADPF!=1 at Step 201 (i.e., when the reproduction execution condition of 
DPF7 is not satisfied), while the inhalation-of-air throttle valve 6 is made full open at Step 211, heater 
5a of an oxidation catalyst 5 is turned OFF. Subsequently, at Step 213, it is NOX. It is judged whether 
the reproduction operation execution condition of an absorbent 9 is satisfied, and when materialized 
(ANOX=l), the value of TAU2 is set to TAU22 at Steps 215 and 217. Since the inhalation-of-air throttle 
valve 6 is full open and heater 5a is turned off [ it ] in this state, they are DPF7 and NOX. Rich exhaust 
air will flow into an absorbent 9 at low temperature comparatively, and it is NOX. An absorbent 9 is 
SOX absorbed although reproduced. It is not emitted but is NOX. Only the absorbed dose falls. 
[0039] Moreover, it is NOX at Step 213. When the reproduction operation execution condition of an 
absorbent 9 is not satisfied, fuel oil consumption TAU2 is set as zero like an exhaust air line at Step 219. 
That is, in this case, only the usual compression stroke fuel oil consumption is performed, and an engine 
air- fuel ratio serves as RIN sharply. That is, by the routine of drawing 2 , when only the reproduction 
operation execution condition of DPF is satisfied, operation of raising an exhaust-gas temperature and 
reducing an exhaust air air-fuel ratio to about 20 is performed. NO which only reproduction of DPF7 
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was performed and was generated in DPF7 by this is NOX. It is absorbed with an absorbent 9 and 
removed from exhaust air. 

[0040] Moreover, DPF7 and NOX When a reproduction operation execution condition with both 
absorbents 9 is satisfied simultaneously, where an exhaust-gas temperature is raised, the quantity of fuel 
is increased further, and an exhaust air air- fuel ratio falls to about 13. Thereby, it is NOX. Reproduction 
operation will be performed in the state of an elevated temperature, and an absorbent 9 is NOX. S03 
absorbed by the absorbent 9 S02 It is emitted in a form. 

[0041] On the other hand, the reproduction operation execution condition of DPF7 is not satisfied, but it 
is NOX. When only the reproduction operation execution condition of an absorbent 9 is satisfied, only 
an exhaust air air- fuel ratio falls to about 13. Thereby, it is NOX. Since reproduction is comparatively 
performed in the state of low temperature, an absorbent 9 is NOX. It is NOX absorbed from the 
absorbent 9. ** does not result until it emits, and absorbed S03 is emitted, although reduction 
purification is carried out. 

[0042] Drawing 3 is DPF7 and NOX. It is the flow chart which shows a reproduction operation 
execution condition judging routine with an absorbent 9. this routine is performed for every fixed time 
by ECU20 — having — DPF7 and NOX an absorbent 9 — when each reproduction operation execution 
condition is satisfied, a value with Flags ADPF and ANOX is set to 1 In drawing 3 , Steps 301-313 
show setting operation of the reproduction operation execution flag ADPF of DPF7. With this operation 
gestalt, the amount of fuel supply to an engine is integrated, and when this integrated value becomes 
beyond a predetermined value, reproduction operation is performed. It is thought that the yield of the 
soot per unit time from an engine is proportional to the fuel oil consumption to an engine mostly. On the 
other hand, the amount of the soot by which a uptake is carried out to per unit time at DPF7 is 
proportional to the soot yield of the engine per unit time. For this reason, it is thought that the total 
amount of the soot by which the uptake was carried out to DPF7 is proportional to the integrated value 
of the amount of fuel supply to an engine. Then, with this operation gestalt, whenever the integrated 
value of the amount of fiiel supply to an engine reaches a predetermined value, it judges that the amount 
of soot uptakes of DPF7 exceeded the constant rate, and is made to perform reproduction operation of 
DPF7. That is, when a routine starts in drawing 3 , at Step 301, the value of the fuel addition counter FD 
is the specified quantity FD 0. It is judged whether it exceeded or not. FD is a counter integrated by the 
routine shown in drawing 4 with another fuel addition counter FN mentioned later. The routine of 
drawing 4 is performed by ECU20 for every fixed time, computes fuel oil consumption TAU from the 
accelerator opening ACC and the engine rotational frequency N ( drawin g 4 step 401), integrates this 
TAU, and memorizes it as FD and FN, respectively. 

[0043] Step 301 ~ FD>FD0 it was - the value of the reproduction operation execution flag ADPF of 
fixed time DPF 7 is held at Steps 307-313 1 at a case That is, at Step 309, the value of Counter TD is 
counted up one time, and the value of Counter TD is the predetermined value TD 0 at Steps 311-313. 
The value of Flag ADPF is held to 1 until it exceeds, and it is TD>TD0. When it becomes, the value of 
the fuel addition counter FD is cleared. While Steps 303 and 305 are performed by the degree of Step 
301 at the time of next routine execution and Counter TD is cleared by this, the value of Flag ADPF 
returns to 0. 

[0044] That is, at Steps 301-313, the value of the fuel addition counter FD is the predetermined value 
FD 0. If the value of a fixed time (time until value of Counter TD reaches TD0) flag ADPF is held to 1 
and this fixed time passes, whenever it reaches, while returning the value of Flag ADPF to 0, the value 
of Counter FD is cleared. By this, whenever the integrated value of the amount of fuel supply in engine 
operation reaches a constant rate, in addition to the usual fuel injection, fuel injection is performed for 
an exhaust air line by the routine of drawin g 2 with valve closing of a fixed time inhalation-of-air 
throttle valve 6, and energization of heater 5a, and DPF7 is reproduced. 

[0045] In addition, the decision value FD 0 of the value of the above-mentioned fuel addition counter 
FD and the reproduction operation execution time TD 0 Since it changes with the kind of DPF, capacity, 
etc., although it is desirable to define an optimum value by experiment etc., at this operation gestalt, it is 
FD0, for example. It is made the amount of fuel supply and they are about 61. and TD0. It is set as about 
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t80 seconds. Drawing 3 and Steps 315-327 are NOX. Setting operation of the reproduction operation 
execution flag ANOX of an absorbent 9 is shown. It is NOX whenever the integrated value of the 
amount of fuel supply to an engine reaches a predetermined value like the case of DPF with this 
operation gestalt. Reproduction operation of an absorbent 9 is performed. NOX from an engine Since it 
is proportional to the fuel quantity which burned with the engine, an yield is NOX like the case of DPF. 
NOX of an absorbent 9 It is thought that the absorbed dose is also proportional to the integrated value of 
the amount of fuel supply. Then, it is NOX whenever the amount integrated value of fuel supply reaches 
a predetermined value like the case of DPF with this operation gestalt. Reproduction operation of an 
absorbent 9 is performed, the fuel addition counter which counts up FN by drawing 4 in Steps 315-327, 
and TN — an addition counter — predetermined value FNO whenever it reaches — fixed time TNO only — 
it is a counter for maintaining the value of Flag ANOX to 1 Since the step of Steps 315-327 is almost the 
same as the step of the above-mentioned steps 301-313, explanation is omitted here. 
[0046] execution of Steps 315-327 ~ NOX NOX of an absorbent 9 whenever the absorbed dose reaches 
a constant rate — the usual fuel injection — adding — like an exhaust air line — the time — fuel injection — 
performing - having - an engine — an exhaust air air-fuel ratio is controlled from theoretical air fuel 
ratio at a rich side Moreover, it is NOX even if it is [ reproduction operation / of DPF7 ] under 
execution. It is NOX if the reproduction operation execution condition of an absorbent 9 is satisfied. 
Since reproduction of an absorbent 9 is performed, it is NOX at an elevated temperature from usual 
during reproduction of DPF7. Reproduction of an absorbent 9 is performed. 
[0047] in addition, the decision value FNO of the fuel addition counter FN and NOX The absorbent 
reproduction operation execution time TNO a value - NOX since it changes with the kind of absorbent, 
and capacity, although it is desirable to set up the optimal value by experiment etc. in fact — this 
operation gestalt — FNO the amount of fuel supply — carrying out — about 0.21. — moreover, TNO It is 
set as about 0.5 seconds. 

[0048] Drawing 5 is DPF7 and NOX by the routine of above-mentioned drawing 2 to drawing 4 . It is 
the timing chart showing a reproduction stage with an absorbent 9. For example, when a diesel power 
plant with a displacement of 2400 cc is operated by rotational frequency 2000RPM and torque 80NM, if 
0 = 61. of FDs, reproduction operation of DPF7 will be performed for every time for about 60 minutes. 
Moreover, it is NOX if 0 = 0.21. of FN(s). Reproduction operation of an absorbent 9 will be performed 
by the time interval for about 2 minutes (refer to drawing 5 ). Moreover, the reproduction operation 
execution time TD 0 of DPF7 About 3 minutes and NOX The reproduction operation execution time 
TNO of an absorbent 9 If it is set as about 0.5 seconds, as shown in drawing 5 , they are surely 1-2 
times of NOX(s) during reproduction operation execution of DPF7. Absorbent reproduction operation 
comes to be performed. For this reason, NOX An absorbent 9 is the usual NOX in order to be 
periodically reproduced in the state of an elevated temperature. It adds to discharge and reduction 
purification and is S03. Discharge will be performed. For this reason, SOX It is NOX by accumulation. 
It is prevented that the absorptance of an absorbent declines. 

[0049] In addition, at the above-mentioned operation gestalt, they are DPF7 and NOX. Although the 
exhaust air line of each cylinder is made to perform fuel injection more by the way for reproduction in 
addition to the usual fuel injection, the fuel injection valve with an absorbent 9 which injects fuel is 
prepared in the upstream of the oxidation catalyst 5 of the engine flueway 3, and you may make it inject 
direct fuel to a flueway. Moreover, with the above-mentioned operation gestalt, it is based on the 
amount of fuel supply to an engine, and is the amount of soot uptakes and NOX of DPF7. NOX of an 
absorbent 9 Although the absorbed dose is presumed, they are DPF7 and NOX for every fixed time 
irrespective of the amount of uptakes and NOX absorbed dose of soot, respectively. It is also possible to 
simplify control, as reproduction with an absorbent 9 is performed. 

[0050] Next, another operation gestalt of this invention is explained. At an above-mentioned operation 
gestalt, it is NOX under exhaust air under a RIN air- fuel ratio to the flueway of the downstream of 
DPF7. NOX which was absorbed and was absorbed at the time of an oxygen density fall NOX which 
emits and carries out reduction purification By forming an absorbent 9, NO under exhaust air of DPF7 
downstream was absorbed (uptake), and NO is removed from exhaust air. On the other hand, at this 
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Operation gestalt, it is NOX. It is NOX which can be returned alternatively about NO under exhaust air 
under RIN air- fuel ratio atmosphere instead of an absorbent 9. The point of preparing a selection 
reduction catalyst is different. In addition, about the composition of this operation gestalt, it is NOX of 
drawing 1 . It is NOX to the flueway of DPF7 downstream instead of an absorbent 9. Only the point 
which arranges a selection reduction catalyst is different from drawing 1 , and since other composition is 
completely the same as drawing 1 , it omits illustration here. 

[0051] NOX The thing which the ion exchange of the metals, such as Cu, was carried out [ thing ] to 
zeolite ZSM-5, and made them support them as a selection reduction catalyst for example is used. NOX 
A selection reduction catalyst is NOX under existence of HC of optimum dose, CO, etc., when an 
exhaust air air- fuel ratio is RIN. It is NOX under exhaust air by making it react alternatively with HC 
and CO. It returns and is N2. The function to convert is had and carried out. Namely, NOX If 
components, such as HC, exist during the flowing exhaust air, a selection reduction catalyst adsorbs and 
holds these HC component etc. to the pore of a zeolite, and this HC component etc. is used for it, and it 
is NOX under exhaust air under RIN air- fuel ratio atmosphere. Reduction purification is carried out. 
[0052] therefore, the downstream flueway of DPF7 ~ NOX NOX which usually passes DPF7 by 
arranging a selection reduction catalyst at the time of operation reduction purification of the NO under 
exhaust air generated by the reaction with soot at the time of DPF reproduction is carried out effectively 
— things become possible As mentioned above, NOX It is NOX at a selection reduction catalyst. In 
order to purify, it is needed in a catalyst for HC component of optimum dose etc. to adsorb. 
[0053] However, since the exhaust air air-fuel ratio at the time of usual operation of a diesel power plant 
is large RIN, amounts, such as HC component under exhaust air, decrease extremely. For this reason, 
NOX which HC component adsorbed when the usual RIN air-fuel ratio operation continued is 
exhausting It is consumed by reduction, HC amount of adsorption in a selection reduction catalyst 
decreases, and it is NOX of a catalyst. The decontamination-capacity force will decline. It is NOX 
periodically [ in order to prevent this ] at the time of RIN air- fuel ratio operation implementation. HC 
component of optimum dose etc. always needs to be made to be held in a selection reduction catalyst by 
supplying HC component etc. to a selection reduction catalyst. For this reason, also in this operation 
gestalt, operation of making a short-time exhaust air air- fuel ratio into a rich side more nearly 
periodically than theoretical air fuel ratio, and increasing HC under exhaust air and CO component is 
performed. That is, also in this operation gestalt, the same operation as drawin g 3 is performed from 
drawing 2 , and when an exhaust air line performs injection, an exhaust air air- fuel ratio is controlled 
from short- time theoretical air fuel ratio to a rich side. The exhaust air which contains a lot of HC and 
CO components by this is NOX. It flows into a selection reduction catalyst and HC and CO component 
are accumulated in a selection reduction catalyst. For this reason, NO under exhaust air which passes 
DPF7 when an exhaust air air- fuel ratio returns to RIN and N02 NOX It becomes possible to carry out 
reduction purification by the selection reduction catalyst. That is, it is NOX to a DPF downstream. By 
arranging a selection reduction catalyst, it becomes possible to remove the soot under exhaust air 
simply, preventing that NO under exhaust air is emitted to the atmosphere. 
[0054] 

[Effect of the Invention] the soot under exhaust air which converted into N02 and subsequently carried 
out the uptake of the NO under diesel-power-plant exhaust air according to invention of a publication by 
resembling each claim, and N02 While making it react and burning soot By having removed NO 
produced by this combustion from exhaust air, it is NOX. The common effect of becoming possible to 
remove the soot under exhaust air effectively is done so, preventing particulate air discharge. 
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*. NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The exhaust-air purification method of the Diesel engine which it had in the process which are 
the exhaust-air purification method of a Diesel engine, make the process which oxidizes the nitrogen 
monoxide under engine exhaust air, and generates a nitrogen dioxide during exhaust air, the process 
which carry out the uptake of the soot under engine exhaust air, and the soot which carried out a uptake 
to the nitrogen dioxide under generated exhaust air react, and generates a nitrogen monoxide during 
exhaust air, and the process which remove the nitrogen monoxide generated during above-mentioned 
exhaust air from exhaust air. 

[Claim 2] The process which removes the aforementioned nitrogen monoxide from exhaust air is the 
exhaust air purification method including the process which carries out the uptake of the nitrogen 
monoxide under exhaust air according to claim 1 . 

[Claim 3] The process which removes the aforementioned nitrogen monoxide from exhaust air is the 
exhaust air purification method including the process which returns a nitrogen monoxide and is 
converted into nitrogen according to claim 1 . 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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